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DISCLAIMER

Recoveryplansdelineatereasonableactionsthat arebelievedto be requiredto recoverand/or
protect listed species. Plansarepublishedby theU.S. FishandWildlife Service,sometimes
with theassistanceofrecoveryteams,contractors,Stateagencies,andotheraffectedand
interestedparties. Plansarereviewedby thepublic andsubmittedto additionalpeerreview
beforetheyareadoptedby theFishandWildlife Service. Objectiveswill beattainedandany
necessaryfundsmadeavailablesubjectto budgetaryandotherconstraintsaffecting theparties
involved, aswell astheneedto addressotherpriorities. Recoveryplansdo not obligateother
partiesto undertakespecific tasksandmaynot representtheviewsor theofficial positionsor
approvalof any individuals or agenciesinvolved in formulatingtheplan, otherthantheFish
andWildlife Service. Recoveryplansrepresenttheofficial positionof the FishandWildlife
Serviceonly aftertheyhavebeensignedby theRegionalDirectoror Directorasapproved.
Approvedrecoveryplansaresubjectto modificationasdictatedby newfindings, changesin
speciesstatus,andthecompletionof recoverytasks.

By approvingthis document,the RegionalDirectorcertifiesthatthe informationusedin its
developmentrepresentsthe bestscientificandcommercialdataavailableat thetime it was
written. Copiesof all documentsreviewedin developmentoftheplanareavailablein the
administrativerecord,locatedat theJacksonville,Florida, Field Office.
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EXECUTIVESUMMARY

CurrentStatus: The Floridasaltmarshvole (Microtuspennsylvanicusdukecampbelli)is
listed asanendangeredspeciesand is only knownfrom oneprivately-ownedsite in Levy
County, Florida.

HabitatRequirementsandLimiting Factors: TheFloridasaltmarshvole inhabitsone
knowncoastalmarshsitepredominantlyvegetatedwith smoothcordgrass(Spartina
alterniflora), salt grass(Distichlis spicata),glasswort(Salicornia spp.),andblackrush(Juncus
roemerianus). Thedeclineof this speciesappearsto haveoccurredasaresultof climatic
changesandan associatedrise in sealevel. Thevole is limited by two 1~ctors,anextremely
restrictedrangeencompassingonly oneknownpopulation,andthethreatof losing this
populationto a stormeventorpopulationfluctuations.

RecoveryObjective: Theimmediateobjectiveis to preventextinctionby maintainingthe
existingpopulation. Reclassificationanddelistingcannotbeconsideredat this time.

RecoveryCriteria: Becauseof thelimited informationcurrently available,specificrecovery
criteria cannotbe developedat this time, but will bedeterminedasinformationbecomes
available.

Major ActionsNeeded:
(1) Protectexistingpopulationsby:

• preservinghabitatsupportingtheknownpopulation;
• monitoringtheknownpopulation;and,
• surveyingand, if appropriate,working to acquirepotentially suitablehabitatonprivate

lands.
(2) Conductdistributionsurveysto locateadditionalpopulationsof volesandsuitablehabitat.
(3) Conductlife historystudiesto determinepopulationdemographics,habitatuse,etc.
(4) Assessfeasibility of captivebreedingandreintroduction.
(5) Determinerecoverycriteria.

Estimatedcost($OOO’s) of recovery:
Y~ar N~1 N~dI N~dA N~d5 IQial
FYi 7 25 0 0 0 32
FY2 7 40 0 0 0 47
FY3 7 15 20 0 0 42
FY4 7 0 20 20 0 47
EYS A) 2Q 15 Q AZ
Total 35 80 60 35 0 210

Date of Recovery: The estimated date of recovery cannot be determined at this time.
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I. INTRODUCTION

Description
TheFloridasaltmarshvole (Microtuspennsylvanicusdukecampbelli’)was listed asan
endangered species on January 14, 1991 (U.S. Fish and Wildlife Service 1991). It was
described in 1982 (Woods et al. 1982)basedon specimensfrom nearCedarKey, Levy
County, Florida.

The Floridasaltmarshvole is a small(178-198millimeters [7.0-7.8 inches] in length), short-
tailed rodentwith ablunt headandshortears. Thefur is black-browndorsallyanddarkgray
ventrally. Microtuspennsylvanicusdiskecampbelliis a subspeciesof thewidespreadmeadow
vole (M. penn.sylvanicus).Microtuspennsylvanicusdukecampbellidiffers from M.
pennsylvanicusin its largersize,darkercoloration,relativelysmallerears,and certainskull
characteristics.

Distribution
TheFloridasaltmarshvole is knownfrom only onesite in WaccasassaBay, nearCedarKey,
Levy County, Florida(Figure 1). Additional searchesfor this specieshavenot revealedany
otherpopulationsofM. p. dukecampbelli(Woods 1988; Bentzien 1989; T. Doonan 1996,
FloridaGameandFreshWaterFish Commission,pers.comm.). Thelatestsearch(1996)
primarily includedtrappingin suitablehabitaton-road-accessibleareasof public landsin
Taylor, Dixie, and LevyCounties(shadedcountiesin Figure 1).

Habitat
Thevole is knownto occuronly at thetypelocality in saltmarshhabitatwherethevegetation
is dominatedby saltgrass(Distichlis spicata)with smoothcordgrass(Spartinaaltern~flora)
andglasswort(Salicornia spp.)alsopresent(Woodset al. 1982). Duringa 1996surveyat the
typelocality, this vegetationwas denseand45-60centimeters(17.7-23.6inches)high in most
areas(T. Doonanpers.comm.). Only a few areasalongtheGulf coastsaltmarshessampled
supportedhabitatwith similarcharacteristics.Floridasaltmarshvolesmay needthedense,
mattedground-levelvegetationthat theseareasprovide(T. Doonanpers.comm.).

Life History/Ecology
Becauseof its rarity, the life history and reproductivebehaviorofthe Floridasaltmarshvole
havenot beenwell studied. Life historyof themeadowvole hasbeenwell studiedandsome
aspectsareexpectedto besimilar to that oftheFloridasaltmarshvole. Typically, meadow
volesare activeboth day andnight. They feed ona varietyofplant matter, includingbark,
grass,roots, andseeds. Voles havea highreproductiverateandbreedthroughoutmostthe
yearwith a peakofbreedingactivity occurringin the spring(Golley 1962). Woodset al.
(1982) also reported breeding activity for Florida saltmarshvolesduring spring. The
gestationperiodfor volesis 21 days,andthe averagelitter sizeis five young. Theyoung
maturerapidlyand startbreedingwhenabout2 monthsof age(Golley 1962). Thelife spanof
volesis short;typically, few individualslive longerthan6 months (Golley 1960).



/

Figure 1. Distribution andvicinity of typelocality for theFlorida saltmarshvole. Surveys
havebeenconductedin shadedcounties(from northto south)Taylor, Dixie, Levy, andCitrus.
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Limited dataon theaveragedistancebetweencapturesfor Floridasaltmarshvolesandother
vole populations allow for a comparison of home range size betweenvole populations(Woods
et al. 1982). Using data from Harris (1953)for M.p. nigransin a Marylandsalt marsh,
Woodset al. (1982)calculatedan averagehomerangesizeof 1164squaremeters(in2) for the
Marylandpopulation,whichcomparesto 804m2 for theFloridapopulation. Madison(1980)
usedradiotelemetryto determinedaily rangesfor malevolesof 192 m2 (69 m2 for females)
from anoldfield site in Virginia.

Thefollowing is derivedfrom informationin Woodset al. (1982).

ThenearestknownpopulationofMicrotuspennsylvanicusto theFloridasaltmarshvole is
locatedapproximately500 kilometers(kin) or 313 miles to thenorth in Georgia. However,
fossil Microtuspennsylvanicushavebeenfoundin late Pleistocenedepositsat foursites in
Alachua,Citrus, and LevyCounties,Florida, indicating amuchmoreextensivepast
distribution. The agesof thesefossilsmaybe from 8,000-30,000yearsbeforethepresent.
Lower sealevelsin thepastexposedlargeareasof coastallandsalongFlorida’s westcoastthat
arenow submerged.About 10,000yearsago, sealevelmayhavebeen25 meters(82 feet)
lower thanat present,exposinglandasf~r as100 1cm (63 miles) westof thecurrentshoreline.
This coastalcorridor is believedto haveconsistedof savannaandprairievegetationthat would
haveprovidedmuchmoreextensivemeadowvole habitatthannow exists.

TheFloridasaltmarshvole is believedto representa relict populationthathaspersistedat the
WaccasassaBay siteaftera long-termreductionin range. Woodset al. (1982)concludedthat
the saltmarshvole existedin low numbersunderharshecologicalconditionsandwas
vulnerable to natural storm events.

Reasonsfor Listing
TheFlorida saltmarshvole was listed on the basisof two primaryconcerns,anextremely
limited rangeencompassingoneknownpopulation,andthethreatof losingthis populationto a
stormor othereventcausingapopulationdecline.

Thevole is restrictedto a singleknownsite in thesaltmarshof WaccasassaBay, Levy
County, Florida. Woodset al. (1982)wereableto traponly 31 individuals; subsequent
trappingefforts at thesite locatedonly one individual (Woods1988). Trappingefforts for
small rodentselsewherein thecoastalsaltmarshesof Citrus andLevy Countieshavenot
yieldedvoles(Bentzien1989). Additionally, recent(1996)trappingefforts yieldedfive voles
(all male) from thetypelocality; no voleswerecapturedat other sitessupportingcoastalsalt
marshhabitatdominatedby Distichlis in Taylor, Dixie, andLevy Counties(T. Doonanpers.
comm.).

This isolatedpopulationof volesis alsovulnerableto stormor othereventsor from population
fluctuations. In Augustof 1985, HurricaneElenaremainedstationaryoff thecoastof
WaccasassaBayfor 24 hours,andmayhaveaccountedfor thedeclineof theFloridasaltmarsh
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vole observed between the 1981 (Woodset aL) and1987 (Woods 1988)surveys. Another
unnamedstorm in March 1993 createdextremelyhigh tidesandmay haveaffectedthe number
of volescapturedin 1996. A single storm event could extirpate theonly knownpopulationof
the vole. The population may currently be at such a low level thatlittle geneticdiversity
remains. Woodset al. (1982) found little genetic variability in 14 specimensof the Floridasalt
marshvole.

TheLevy Countypopulationappearsto representa small remnantof a formerly wide-ranging
population(Woodset al. 1982). Thedeclineof thespeciesappearsnatural,dueto climatic
changesandanassociatedrise in sealevel. Grasslandprairiehabitats,probablywidespreadon
themuchlargerPleistoceneFloridapeninsulathat existedduring low sealevels,havebecome
woodland unsuited to meadow voles.

ConservationMeasures
To date,conservationefforts for theFloridasaltmarshvole, haveconsistedof periodicsurvey
workanduseofthe provisionsunderSection7 ofthe EndangeredSpeciesAct (Act), Section
404 ofthe CleanWaterAct (CWA), andtheFishandWildlife CoordinationAct (FWCA).

TheFloridasaltmarshvole is protectedasan endangeredspeciesunderthe Endangered
SpeciesAct of 1973, asamended(16 U.S.C. 1531 ~.tsq.). The Act placesan affirmative
mandateon Federalagenciesto carryoutprogramsfor the conservationof federallylisted
endangeredandthreatenedspecies. Further,theAct requiresall Federalagenciesto ensure
thattheir actionsarenot likely to jeopardizethecontinuedexistenceof any federally listed
endangeredor threatenedspecies. Federalagencyactionsthat candirectly or indirectly affect
endangeredor threatenedspeciesincludeany activity that is authorized,funded,or carriedout
by suchagency. Compliancewith thesestandardsis ensuredunderSection7 of theAct
becauseagenciesmustconsultwith the FishandWildlife Serviceon actionsthatmayaffect
listed speciesor critical habitat.

In additionto Section7 consultations,protectionand conservationof saltmarshhabitatis
providedby CWA andFWCA. The FishandWildlife ServiceandtheU.S. Army Corpsof
Engineersreviewproposeddredge-and-fillactivities andconstructionprojectsin watersof the
UnltedStateswhereprojectsmay affect theFloridasaltmarshvole or its habitat. Sinceits
listing (1991),therehavebeenno proposeddredge-and-fillactivities or constructionprojectsin
thevicinity of Floridasaltmarshvole distribution.

Cooperativemanagementopportunitiesfor private landownersof suitablesaltmarshhabitat
existthroughtheFishandWildlife Service’sPartnersfor Wildlife program. ThePartners
programimproveswildlife habitaton privatelands throughalliancesbetweenthe Fishand
Wildlife Service,otherorganizations,and individualsor corporations,while leavingtheland
in privateownership. TheFishandWildlife Serviceis availableto provide technicaland
funding assistanceto landowners.AgreementsbetweentheFishand Wildlife Serviceanda
landownerremainin effect for aminimumof 10 years(HabitatDevelopmentAgreement),but
canbemodifiedor canceledat any time. Areasof suitablehabitatonprivatelandsthat have
not beensurveyedmaysupportpopulationsof theFloridasaltmarshvole. Thus,the Partners
for Wildlife programmaybe beneficialto therecoveryof this species.
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H. RECOVERY

A. RecoveryObjectiveandCriteria
The ultimaterecoveryobjectivefor theFloridasaltmarshvole is reclassificationfrom
endangeredto threatenedwith eventualdelisting. However,the immediaterecoveryobjective
for this subspeciesis to preventextinctionby maintainingthe existingpopulation. Becauseof
the limited informationcurrently available,recoverycriteriafor the Floridasaltmarshvole
cannotbe developedat this time, but will bedeterminedat a laterdate.

B. Outline for RecoveryActionsAddressingThreats

1. Protectexistingpopulation.

1.1 Encourageconservationof existingpopulationon privateland. Theonly known
populationofFloridasaltmarshvolesoccurson private land. Maintenanceof this
populationis crucialto theexistenceof thespecies.Cooperativemanagement
opportunitieswith privatelandownersexist throughtheFishandWildlife Service’s
Partnersfor Wildlife program.

1.2 Conductmonitoringof the knownpopulation. Monitoring (trapandrelease)ofthe
knownpopulationshouldbedoneannuallyor semi-annually(with writtenpennission
from landowners).

1.3 Acquire habitat. Acquisitionof theonly knownsitefor theFloridasaltmarshvole
couldbe attemptedthroughtheState’sConservationAnd RecreationalLands(CARL)
program. TheU.S. FishandWildlife Servicecouldpossiblyacquirethe land asan
additionto nearbyCedarKey NationalWildlife Refuge.

2. Conductsurveysin suitablehabitat.

2.1 Searchfor additionalpopulations. Additional surveysshouldbeconductedalongthe
Gulf coastto locateany unknownpopulationsof voles. Sincemostof the saltmarsh
accessibleby landhasalreadybeensurveyed,additionalsurveysshouldfocusonareas
accessibleonly by airboator helicopter. Surveysshouldinitially beconductedin the
WaccasassaBay area.

2.2 Searchfor suitableunoccupiedhabitat. Largetractsofpublicly ownedcoastalmarsh
alongthe Gulf coastmaycontainsuitablehabitatfor theFloridasaltmarshvole. These
areasshouldbe surveyedfor potentialreintroductionsites.

3. Conductlife historystudies. Very little is knownaboutthis populationof voles.
Informationsuchaspopulationdemographics,habitatuse,reproduction,diseases,etc. is
necessaryto determinerecoverycriteriafor this subspecies.A radio-telemetrystudy
designedto yield this typeof informationwould be usefulfor managementandfuture
recoveryefforts.
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4. Assessfeasibility of captivebreedingandreintroduction. Giventhe high reproductive
potential of Microtus, andtheeaseof maintaining them in captivity, captivebreedingshould
be evaluatedasapotentialtool for recovery. Captivebreedingshould only takeplaceif
suitable,securereintroductionsitesexist. All captivebreedingeffortsmustcomply with
currentFishandWildlife Servicepolicy andprocedures.

5. Determine recovery criteria. Dueto thelackof informationon this subspecies,recovery
criteriacannotbedevelopedat this time. However,oncerecoverytasksareaccomplished
andadditionaldataevaluated,the FishandWildlife Serviceshould developspecificcriteria
to accomplishrecoveryobjectives.
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PART III. IMPLEMENTATION SCHEDULE

TheImplementationSchedulethatfollows outlinesactionsandestimatedcostsfor therecovery
program. It is aguidefor meetingtheobjectivediscussedin PartII of this Plan. This
scheduleindicatestaskpriorities, tasknumbers,taskdescriptions,durationof tasks,the
responsibleagencies,andlastly, estimatedcosts. Theseactions,whenaccomplished,should
bringabouttherecoveryof theFloridasaltmarshvole andprotectits habitat. It should be
notedthatnot all theestimatedmonetaryneedsfor all partiesinvolved in recoveryare
identified; and,therefore,PartIll reflectsonly theestimatedfinancialrequirementsfor the
recoveryof this species.

While theU.S. Fishand Wildlife Servicehasno powerto requireotherFederalandState
agenciesto carryout specificactionsfor endangeredspeciesrecovery,we believethe
designatedagencieshavethenecessaryauthorityto implementthe identified tasks. The
ImplementationScheduleservesto alertthoseagenciesto theneedfor theseactionsandto
justify seekingfundsto carryout theactions.

Priorities in Column1 of theImplementationScheduleareassignedasfollows:

Priority 1 An actionthat mustbe takento preventextinctionorto preventthespecies
from declining irreversibly in theforeseeablefuture.

Priority 2 An actionthatmustbetakento preventa significantdeclinein species
population/habitatquality or someothersignificantnegativeimpactshortof
extinction.

Priority 3 All otheractionsnecessaryto providefor full recoveryof thespecies.

NOTE: Eachtaskin theImplementationScheduleis assignedapriority number. While
thenumberreflectsthe importanceoftheactivity, it doesnot meanthatthe
highest-prioritytaskswill necessarilybe accomplishedfirst.

Abbreviationsin theImplementationSchedule:

FDEP FloridaDepartmentof EnvironmentalProtection
FGFC FloridaGameandFreshWaterFish Commission
FWS U.S. FishandWildlife Service
BRD U.S. GeologicalService,Biological ResourcesDivision (FormerlyNBS)
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IMPLEMENTATION SCHEDULE

Encourage conservation of
existing populations on private
land.

Population monitoring.

Habitat acquisition.

Search for populations

Search for suitable habitat

Life history studies.

Captive breeding

Determine recovery criteria

landowner/manager

FGFC, FWS, BRO,
universities

FGFC, FDEP, FWS

FGFC, BRD, FDEP,
FWS, universities

FGFC, BRD, FDER
FWS, universities

FGFC, BRD,
universities

FGFC, BRD, FWS,

universities

FWS

2

5

25

2

5

25

15

2

5

15

20

2

5

20

20

Priority
Task
Number Task Description

Task
Duration

Responsible Agency Cost estimates ($000)
FY 1 FY 2 FY 3 FY 4 FY 5 Comments

ongoing

ongoing

ongoing

2 years

2 years

3 years

5-10
yrs.

few
months

Actual costs of
acquiring land by
purchase or
protecting it through
conservation
easements is flQj
included here.

Will require the use
of an airboat or
helicopter.

Will require the use
of an airboat or
helicopter.

Can only be
accomplished after
life history
information becomes
available.

1.1

1.2

1.3

2.1

2.2

3

4

5

1

1

2

2

2

3

3

2

5

20

15

N/A
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